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Foreword
All these years later, I can still close my eyes and be right back on the end
of that robotic arm, suspended high above Atlantis’s payload bay and 160
nautical miles above the surface of the earth. The view is one of immeasurable beauty.
It was 8 April 1991, and my sts-37 crewmate Jerome “Jay” Apt and I were
on our second and last extravehicular activity (eva), or spacewalk, of the
flight. The rest of the crew was working with Jay, and I had a few moments
to myself. We were on a night pass, and as I leaned back, I turned off my
helmet-mounted lights and peered into the deep black vastness of space.
All of a sudden, a strange sensation washed over me. In that instant I
was one with the universe, doing exactly what God had designed me to do.
The sensation was unexpected but it was one of peace, comforting and reassuring. Although I was in one of the most hostile environments to which
mankind has ever been exposed, I knew I was exactly where I was supposed
to be, doing precisely what I was supposed to be doing. Spacewalking is incredibly complicated, but it just came naturally to me. An engineering background, growing up as a farm boy in Crown Point, Indiana, and my innate
mechanical aptitude came together, pieces of an intricate jigsaw puzzle that
somehow managed to fit together perfectly for me as an eva astronaut.
Named to the astronaut office in May 1980, I had no way of knowing
that I would one day become the first person to be launched into space seven times. From 1984 when I began training for my first mission, sts-61b,
I was in training for a flight about half of the next eighteen years. The process of getting ready to fly in space was rigorous, but I lived for it.
As an astronaut, I had the job I had always wanted. I did not see myself
moving up the management ladder. Over the course of my career at nasa,
I was offered several management positions. I turned them down, telling
whoever would listen that as long as I could fly, that is what I wanted to
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1. Jerry Ross, having the time of his life. Courtesy nasa.

do. Executives and headhunters from the private sector came to me with
some pretty attractive job proposals as well, but I wanted to fly in space. I
took to spaceflight like a duck to water.
As time passed, I learned to recognize the telltale signs when some of my
astronaut friends were nearing the end of their space-flying careers. While
training for their upcoming flights, I would hear them complain about having to go to this class or that class or to a simulator training session. They
would even complain about “having to do” one of the coolest things astronauts get to do on earth, a space-suited eva training run in the Neutral
Buoyancy Lab (nbl) water tank. Sometimes they didn’t even want to do
another of our most cherished things, to go flying in a t-38. If an astronaut
couldn’t get excited about getting ready to fly in space, I knew it was going
to be his or her last mission.
Fortunately for me, I never got to that point. Ever. I was like a kid in a
candy shop on my seventh flight, sts-110 in April 2002, just like I had been
on my first. I loved the training and I loved to fly. I looked forward to the
training opportunities, even though I had done most of them many times
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over. From the first flight to the last, I enjoyed every minute of training,
because training meant I was getting ready to fly!
Between my flights I worked on developing shuttle eva tools and procedures, evaluating International Space Station (iss) eva hardware and tasks,
and developing iss assembly procedures. The eva work was almost as challenging as training for a flight. While serving as the astronaut office eva
and robotics branch chief, I worked sixty or more hours a week. I brought
my computer and paperwork home and worked until it was time to go to
bed and got right back up to do it all again the next day. I spent many Saturdays at work, but that is what it took to get the job done. I was glad to
be the one doing it.
I have been asked how I would like my career to be remembered. That
is an easy question for me to answer. I would like to be remembered as a
person who had a dream as a young kid and was allowed to pursue and
achieve it. I had more fun than it is probably legal to have. I loved every aspect of what I got to do. I loved the people I got to do it with. I loved the
challenges of the flights. I loved seeing the earth from space.
The beauty of the earth from space is not describable. If I had one wish, it
would be that everyone could have the chance to see Earth from on orbit. If
they did, I believe people would view themselves, the earth, and those around
them in a totally different way. They would be much kinder to one another,
and they would try to protect this incredible planet that we all live on.
My seventh trip to orbit gave me sole possession of the world record for
most spaceflights for less than two months. Then my friend, colleague, and
1980 nasa Group 9 astronaut classmate Franklin R. Chang Diaz tied the
mark as a mission specialist on sts-111. Our very first flights—sts-61b and
sts-61c—had also been separated by only a few weeks way back in late 1985
and early 1986. For the rest of our careers, I would fly and Franklin would fly
soon thereafter. I would fly, he would fly. I would fly, he would fly. Only once,
when nasa had some long delays in getting my sts-88 flight off the ground,
did Franklin’s sixth flight launch before mine. We kept tabs on each other and
would occasionally tease the other about getting way too old to fly any more.
But Franklin and I were both eager to fly an eighth mission and then some.
With sts-88, the first iss construction flight, I broke the U.S. records for
most spacewalks and for the most time spent outside on spacewalks. I increased
both records on my final flight, but with the mountain of evas required to
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build the iss, it was only a matter of time before my eva records would be
surpassed. Michael E. Lopez-Alegria broke both records during his long duration stay on the iss. It is my hope that all spaceflight records will continue
to be broken. New records will mean that human beings are pushing further
into space. That is what we ought to be doing, but I do not see it happening
anytime soon the way things currently are.
That is my story. But what about the Space Shuttle? The shuttle was a
great flying machine, and we will probably never again have the capabilities
the shuttle gave us. It was by far the most advanced vehicle ever flown into
space. The shuttle was man’s first attempt to make flying into space more
routine and cheaper. Neither goal was achieved, but the shuttle experience
headed us in the right direction. However, the shuttle did greatly increase
the number of countries directly involved in the exploration of space, sending their citizens and experiments into orbit. From a human perspective,
perhaps that is one of the more important things the shuttle accomplished.
I firmly believe that it was time to end the Space Shuttle program. Statistics say that if we continued to fly the shuttle, there was a fairly high probability of losing another vehicle and crew. I believe those stats. It seemed
every couple of flights we would find something new that surprised us and
caused new concerns.
I agreed with what the Bush administration planned to do, to stop flying
the shuttle and to focus nasa’s energies, people, and money on going to the
moon and beyond. As long as we continued to fly the shuttle, nasa did not
have the resources to go beyond low-Earth orbit. It was time to move on,
but unfortunately, we did not move quickly enough. nasa got too many
redirections, too much help, and here we are, mired in indecision.
In this book, author Rick Houston does a great job of pulling together
a number of diverse sources, including flight controllers, shuttle workers,
and many of my astronaut colleagues to fashion a compelling narrative of
what it was like to be involved in the Space Shuttle program from the aftermath of the Challenger tragedy through wheel stop of sts-135. Believe
me when I say that it was an amazing journey, and now with Rick’s help,
you can come along for the ride.
Jerry Ross
STS -61B , STS -27, STS -37, STS -55, STS -74, STS -88, STS -110
Author, Spacewalker (Purdue University Press, 2013)
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Introduction
For as long as I can remember, I have been fascinated by the concept of human beings willingly strapping themselves to the pointy end of a rocket to
be blasted off into the vastness of space. This was the highest form of adventure, and on top of that, astronauts looked so incredibly cool in their
spacesuits. Just imagine being a little kid and watching the Apollo moonwalkers doing their thing on the lunar surface. They had a dune buggy and
everything!
I do not know that I fully comprehended exactly what it was that they
were doing—that they were on the moon, of all places, exploring, conducting experiments and looking like they were having the time of their lives.
Best of all, it seemed that every other word they said was “Houston.” In my
young mind, these spacemen were talking to me, because that was my last
name. I was hooked, big time. There could be no greater job in the world
than to be an honest-to-goodness, superhero, Buck Rogers astronaut. Sadly, nasa never had much use for overweight astronauts with not an ounce
of technical or scientific ability. I always felt that I could have been used as
ballast, if nothing else.
Doug Hurley became an avid nascar fan when his cousin, Nan, married Greg Zipadelli, one of the sport’s most prominent crew chiefs. I wrote
a story on Doug’s interest for nascar.com several years ago, and we kept
in touch via e-mail.
During my tour of jsc, Doug and I spent some time on one of the three
shuttle mock-ups in Building 9. He had to run back to his office while Debbie Vi-Vi Nguyen, my nasa public affairs escort, took a call on her cell
down on the mid-deck. Me, I was up on the flight deck, all by myself for
several glorious minutes. I could flip all the switches I wanted and twist
any knob to which I could possibly get. I was not actually in micro-gravity,
working the robotic arm as my crewmates scurried about outside servicing
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3. After their run in the motion-base simulator at jsc on 22 June 2010, astronaut Doug Hurley and
author Rick Houston pose for a photo. He’s smiling here, but it was a day that changed Houston’s
life. Author’s collection.

the Hubble Space Telescope, but in my mind’s eye I was. I sat in the commander’s seat, pushing the rudder pedals this way and that with my feet
and taking the control stick as I imagined myself aiming for the runway to
end another heroic shuttle mission. This was every space geek’s dream, but
the best was yet to come.
One of my favorite quotes in this book came from Charles J. Camarda.
Charlie was just shy of his forty-fourth birthday when he was selected as an
astronaut, my age now as I write this. When he flew for the first and only time
on sts-114, he had worked at nasa as an engineer or astronaut for more than
thirty years. He described his reaction to the launch almost exactly as I had
always imaged mine would be. “You’re gonna have to ask Wendy Lawrence,”
he began. “She was sitting right next to me, and what Wendy Lawrence says
is that I was just laughing and grabbing her hand and shaking her the whole
time we were going up.” Can you not just picture him—or better yet, yourself—on such a thrilling and dynamic ride? There, in the simulator that afternoon, I was about to get an inkling of what Charlie and Doug had experienced on their flights. We were flat on our backs, ready to rock and roll.
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“Once you hit T-zero, you’re going someplace as soon as they light the
boosters,” Doug said over a comm loop that on dvd playback sounded just
like we were actually on the launch pad, seconds away from lighting the
candle.
I could not wait and asked where the clock was located.
“Twenty-eight seconds,” Doug responded, pointing to the instrument
panel.
I let out a huge sigh, trying to contain my nervous anticipation. Knowing what I felt like then, I cannot begin to imagine what the actual moments before liftoff must have felt like.
“At ten seconds, the navigation system will initialize,” Doug continued.
“You’ll see the gyro spin. Stand by for engines.
“There’s the engine start.”
All around me, the cabin began to shake.
“Three at 100 percent.”
This was really happening, and then the imaginary Solid Rocket Boosters (srbs) lit.
“There’s T-zero. Here we go!”
All heck broke loose. Something grabbed my seat and started to rock it
this way and that. If the start of main engines had been something, ignition of the srbs added an entirely new dimension to the ride. “Wow . . . ,”
I said, again with the less-than-stellar commentary. And then, I actually
giggled.
Doug continued making his calls: “One-oh-two, one-oh-two, auto, auto
. . . and Houston, Endeavour. Roll program. There you go. We’re rolling.”
“One-oh-two” referred to an operational sequence mode. It went from
101 at the start of main engines, to 102 at the start of the srbs, then on to
103 when the twin boosters separated, and finally to 104 after main engine
cutoff. “Auto, auto” meant that we were on autopilot. Doug in an instant
had checked for both in two separate locations—on the display in front
of us and on the eyebrow panel just above the windows. On ascent, “oneoh-two, one-oh-two” and “auto, auto” are important milestones. It meant
that performance on this particular run was nominal for the time being—
there were no surprises. I had not screwed anything up too badly. I had not
touched anything. After clearing the tower and rolling, I felt my most important innards bounce off my esophagus.
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“We’re off to the races, already at 6,000 feet, going 320 knots, Mach 7.”
Again, I could figure nothing more eloquent to say than “Wow.” Other
than that, I was completely speechless, taking it all in, everything that was
happening around me.
Doug, ever the professional, flipped a page on the checklist on the instrument panel in front of him. “The next thing you’re going to be looking for is for the engines to throttle back going through maximum aerodynamic pressure. There they go. So you’re at 70 percent of rated thrust.”
He quickly described that moment from sts-127. “When the engines go
back to 104, it felt like we lit the afterburner,” Doug said. “It was incredible. I mean, it just—bam.”
Doug then said something that hit me like a ton of bricks.
“This is where they would say, ‘Go at throttle up.’ Roger, go with throttle up.”
I could not help but think of Challenger, and a cold chill overtook me for
a moment. This was not playtime; this was not the best amusement-park
ride ever. This was serious business, and when Doug and his real astronaut
colleagues did this sim for real, they were training for situations in which
their lives would be on the line, their behinds hanging far over the ragged
edge. We continued through the separation of the srbs, the light flashing
in the cabin and Doug noting that the actual event was even more spectacular than that.
The ride smoothed out, but as the acceleration to orbital velocity continued, I felt pressed back in my couch. I saw a gauge that told me that we
were at three gs. I realized it probably was not the actual force being applied to my body, but I also knew that I could barely lift my head. Finally,
eight and a half minutes after lifting off from the pad came main engine
cutoff—meco. If this had been an actual flight, my crewmates would have
been congratulating me on “officially” becoming a flown astronaut.
Over the course of the next ninety minutes, I was an astronaut, training
for the upcoming flight of sts-173 (73 was my jersey number as a member
of the DuPont Senior High School Bulldog football team, in case you are
wondering). Doug took me through another ascent and a total of five landings at both ends of the Shuttle Landing Facility at ksc, at night and at Edwards Air Force Base in California. It took one, maybe two, of those landing
attempts to realize fully that as a shuttle pilot, I was a far better journalist.
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“Pull the nose up!” Doug ordered, a tone of amusement in his voice.
“Stay right. Stay on center line. Come back to the right, there. Pull it up.
Pull it up. Keep pulling! There you go. Keep pulling . . . I’ve gotta arm the
gear.”
If this had been the real deal, rescue vehicles would have already been dispatched to pick up the pieces of the shuttle that I was about to leave scattered in the general vicinity of the runway.
“Pull it up. Pull it up. Pull it up! Hold it right there. Now . . . just land
the thing. A little more nose up. Nose up! Nose up . . . Okay, hold it there.
Don’t go too high . . . don’t go too high!”
The sound of tires screeching on touchdown shot through the flight deck.
We bounced.
“Shewwwwwwwwww . . . ,” Doug exhaled, laughing as he did so. “We
landed.”
And then we landed again. The bounce had taken us what seemed like
a half a mile or more down the runway, and to be quite honest, I’m not
so sure we did not plop down a third time. This was much harder than it
looked on television. On another attempt, I all but brought us down on a
dusty dirt road in the backwoods of Georgia. I gave up and took up two
other crucial tasks—deploy the landing gear at three hundred feet and the
drag chute as we slowed. Those required the touches of a couple of buttons.
Easy. That, I could do very well. I now consider myself a landing gear and
drag chute deploying professional. I am afraid, however, that I took advantage of Doug’s hospitality. After each of the landings, he asked, “Want to
do another one?” Come on, what in the world was I supposed to say? No?
You have got to be kidding.
The best part of the run, however, was the conversations between Doug
and me as we waited for the test conductor to reset everything for yet another go. There we were, in the motion-base simulator on the grounds of
Johnson Space Center, talking nascar. Unbelievably, it turned out that
the test conductor, Daniel K. Nelson, himself had actually driven races on
dirt tracks in the Midwest.
I have participated in the Dale Jarrett Racing Adventure driving school
at Talladega Superspeedway in Alabama, reaching a speed of nearly 178
miles an hour on the backstretch. I have served as the pace-car driver prior to a Busch Series event at Florida’s Homestead-Miami Speedway, and I
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have been the real-deal pace car driver during several races at the legendary Bowman Gray Stadium short track. I have tracked down foul balls at
two Major League Baseball games and four Minor League contests. I have
shaken hands with Neil Armstrong and spent an amazing nascar weekend
in Phoenix, Arizona, as host to Gemini 11 and Apollo 12 toast of the town
Dick Gordon. Over the course of a career that has allowed me to do many
cool things, that afternoon alongside Doug Hurley in the simulator at jsc
ranks very near the top of my professional life’s most memorable moments.
I had just had a small glimpse into the life of an astronaut, and as a result, I came away with an even more profound respect and appreciation for
those who worked in the shuttle program. It also focused my resolve to put
together the kind of book that would honor their professionalism, the one
that you now hold in your hands. Not everyone will ever get the chance
to do a simulator run alongside an astronaut, but it’s my hope that Wheels
Stop will be the next best thing.
Somewhere along the way while putting this book together, a wonderful
thing happened. The people who dedicated their lives to the Space Shuttle
program evolved from flawless superheroes into actual human beings, with
frustrations and emotions just like the rest of us. Maybe it was the conversation I had with at least one nasa insider who wound up shedding a tear
during our interview. It might have been when I asked one astronaut about
sts-107. I did not say another word for a solid forty-five minutes, while
his thoughts tumbled out one right after another. Maybe it was becoming
acquainted with Milt Heflin and exchanging what is now hundreds of emails, many times if for no other reason than to just shoot the breeze.
In this book, I have tried my dead-level best to honor the efforts of the
people who worked on the Space Shuttle program. If you are looking for a
highly detailed account of its engineering and scientific achievements, this
is a book that will most likely be disappointing to you. Instead, the goal
here has been to tell what the people who worked in and around nasa during the shuttle era were able to experience. This is their story. Enjoy!
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1. Back in the Game

The Space Shuttle Discovery sat expectantly on Launch Complex 39, pad B,
at Kennedy Space Center, ready for a seventh flight into the heavens. The
winged spacecraft, with her five-man crew tucked inside, was like a Kentucky Derby favorite corralled into the starting gate, snorting and pawing
at the ground, anxious to get started. The orbiter was not the only one anticipating the chance to get this day under way.
Frederick H. Hauck—the commander of this mission, designated sts26—had been the first of the crew to enter the maw of the beast and strap
in. To his right at the controls of Discovery was pilot Richard O. Covey.
Also on the upper flight deck were mission specialists David C. Hilmers
and John M. Lounge. Hilmers was seated directly behind the center control console with Lounge to his immediate right, close enough for the two
of them to touch and with Lounge looking squarely at the back of Covey’s
couch. George D. Nelson, the only sts-26 crew member without a background in military aviation, was down on the mid-deck by himself, seated
right next to the hatch. Rick, Dick, Dave, Mike, and Pinky were ready to
shake, rattle, and roll their way into orbit. Each was a spaceflight veteran,
having flown at least one previous shuttle mission.
On this particular morning, going to all that trouble had seemed an exercise in futility. The crew of sts-26 had made the eight-mile trip from the
Operations and Checkout Building to the launch pad not really expecting to fly. An upper-level wind shear had been detected, and if it had persisted, the takeoff would have been scrubbed. Even while stepping out of
the crew van at the pad and looking up at Discovery, this monstrosity that
seemed very nearly alive, they were skeptical. Once they were settled in,
the weather delay remained. Then fuses in the cooling system of the new
partial-pressure launch and reentry suits worn by Covey and Lounge had
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to be replaced, and this did not help matters in the least. Surely, this was
going to be a no-go.
Maybe not. The upper-level winds calmed to within acceptable limits,
and one by one, controllers were polled during the T-minus nine-minute
hold.
Go.
Go.
Go.
Go.
The journey was on after all. As the countdown came out of its cautionary hold, the cockpit became a beehive of activity. This was it. Just then,
Covey spotted something through the windows on his side of the cabin.
“Uh-oh,” Covey quipped, not thinking. Hauck shot back, “Covey, what’s
wrong?!?” Covey, whose first flight launched in the rain, had seen what he
thought to be a shower spreading over the waters of the nearby Atlantic
Ocean. Hauck’s reaction was swift. “Dick,” Hauck admonished his pilot,
“do not use the words ‘uh-oh’ again as long as we’re flying this machine together.” Covey remembers the rebuke very well: “Rick let me know that
was not anything he ever wanted to hear from me again.”
The phrase “Uh-oh,” attributed to pilot Michael J. Smith in mission
transcripts, was the last discernible utterance of the doomed crew of the
Space Shuttle Challenger, which was destroyed seventy-three seconds after
launch on 28 January 1986. After a difficult thirty-two months of speculation and introspection, sts-26 was to be the first shuttle flight since that
terrible morning.
nasa had never before dealt with anything like the loss of Challenger and
its crew of seven—five men and two women—assigned to mission sts-51l.
American astronauts had died in the line of duty, of course. Virgil I.
“Gus” Grissom, Edward H. White II, and Roger B. Chaffee were killed
during training for Apollo 1, but they were on the ground when the fire that
claimed their lives broke out, well out of sight of the press and public. A
generation would pass before audio recordings of those terrifying moments
were released, and even then, the event was left mostly up to the imagination. The claim remained intact—dented maybe but still intact: nasa had
never lost an astronaut during an actual spaceflight. Several other would-
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be spacefarers died in various aircraft and automobile accidents, but when
it came down to it, those were the kinds of tragedies that could have befallen anyone.
nasa came to be seen as the agency that could handle any complication
through the superheroic problem-solving teamwork of its astronauts, flight
controllers, engineers, and other assorted employees and contractors. The
Mercury program famously experienced what could have been disastrous
problems on the flights of John H. Glenn Jr., M. Scott Carpenter, and L.
Gordon Cooper Jr., and a fourth astronaut, Grissom, nearly drowned when
his spacecraft sank soon after safely splashing down in the Atlantic Ocean.
Neil A. Armstrong and David R. Scott tumbled end over end on Gemini 8
before miraculously regaining control. Twin lightning strikes hammered the
launch of Apollo 12, followed months later by the epic tale of Apollo 13. Returning from the Apollo-Soyuz Test Project, the American crew of Thomas P. Stafford, Donald K. “Deke” Slayton, and Vance D. Brand endured
near fatal levels of nitrogen tetroxide as their spacecraft neared splashdown.
Brand briefly lost consciousness, while Slayton became nauseous. All three
men were hospitalized for two weeks for observation. In the Challenger debacle, the agency would in a very real sense become a victim of its successful close calls. Coming so close to death only to avoid it at the very last second seemed to be the rule at nasa, rather than a miraculous exception.
The Soviet Union had not been so fortunate. Vladimir Komarov died 24
April 1967 when his Soyuz 1 spacecraft smashed into a field in Orenburg
Oblast after suffering a number of failures, the last and ultimately most catastrophic of which was a tangled parachute. A little more than four years later, on 30 June 1971, the crew of Soyuz 11 perished when a faulty valve opened
and depressurized the capsule after undocking from the Salyut 1 space station. Killed within seconds were cosmonauts Vladislav Volkov, Georgi Dobrovolsky, and Viktor Patsayev. These losses, though, were sustained behind
the veil of the Iron Curtain that separated the Soviet Union from most of
the rest of the world. Many of the details concerning both mishaps came
through Western intelligence sources, and those that did not came at a frozen snail’s pace, if at all. Komarov’s death was not announced by the Soviet news agency tass until more than seven hours after the accident, in
the form of a terse one-sentence statement. Other releases provided a few
more details, but not many. Another monumental mishap took place on 3
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July 1969, when an unmanned Soviet n1 rocket exploded with the force of
a small nuclear bomb, utterly obliterating the Baikonur launch complex. It
took American satellite imagery for the West to know anything of the event.
Challenger could not possibly have endured a more public fate. Tens of
thousands of spectators had gathered on the central Florida coast that cold
January morning to watch as commander Francis R. Scobee, Mike Smith,
and mission specialists Ellison S. Onizuka, Judith A. Resnik, and Ronald
E. McNair, along with payload specialist Gregory B. Jarvis and teacher observer S. Christa McAuliffe, began their journey into space. McAuliffe, a
New Hampshire high school instructor, won out over thousands of Teacher in Space candidates and planned to conduct two live lessons during the
flight. If images of the accident itself are the most nightmarish, footage of
McAuliffe’s parents, Ed and Grace Corrigan, in a ksc viewing stand and
students at McAuliffe’s Concord High School are very nearly as troubling.
It would have been difficult for the public to handle had the images been
shown just once, but they were shown over and over and over again by countless media outlets. The footage hammered home the incredible loss. It had
indeed been “obviously a major malfunction,” as reported by public affairs
officer Steve Nesbitt in the first few moments after the shuttle’s breakup. A
quarter of a century later, amateur videos of the accident popped up here
and there on the Internet, and one, licensed by the Huffington Post, features
the almost giddy excitement of Steven and Hope Virostek, a Rhode Island
couple who had retired to Titusville, Florida, just a few miles from ksc.
Their joy for McAuliffe—C’mon, Chris! Go Chris, go! Beautiful!—turned to
stark and unabashed horror in the seconds after vehicle breakup. Just when
viewers thought they had seen every angle and experienced every emotion,
this video closes with Hope Virostek’s brokenhearted rendering of the Roman Catholic Church’s Eternal Rest prayer—“May their souls, and the souls
of all the faithful departed through the mercy of God, rest in peace.”
Unimaginably, evidence suggests that at least some of the crew survived
the initial breakup of the orbiter. Off-nominal switches on his side of the
instrument panel indicated Smith tried to somehow regain control of the
inextricably out-of-control spacecraft, while three of the four recovered
personal egress air packs containing an emergency supply of breathing air
showed signs of being activated. A crew-survivability analysis conducted by
Skylab 2 astronaut. Joseph P. Kerwin, serving as a biomedical specialist at
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Johnson Space Center in Houston, was released six months after the tragedy. Commissioned by Richard H. “Dick” Truly, the commander of sts8, who was serving at the time as nasa’s associate administrator for space
flight, the study concluded that:
The cause of death of the Challenger astronauts could not be positively
determined.
The forces to which the crew was exposed during orbiter breakup were
probably not sufficient to cause death or serious injury.
Finally, the crew possibly, but not certainly, lost consciousness in the
seconds following orbiter breakup due to in-flight loss of crew module pressure.
The report continued, outlining the final moments of the sts-51l crew:
“After vehicle breakup, the crew compartment continued its upward trajectory, peaking at an altitude of 65,000 feet approximately 25 seconds after breakup. It then descended striking the ocean surface about two minutes and forty-five seconds after breakup at a velocity of about 207 miles
per hour. The forces imposed by this impact approximated 200 gs, far in
excess of the structural limits of the crew compartment or crew survivability levels.”
If that was the horrifying end result, by what means had the accident
taken place? A report released 6 June 1986 by the Presidential Commission
on the Space Shuttle Challenger Accident—better known as the Rogers
Commission, after Chairman William P. Rogers—found that the failure
of a rubberized O-ring seal in the right srb allowed pressurized gases and
white-hot flame to “blow by” the device, making contact with and burning through metal struts holding the huge External Tank in place. The failure had, in effect, lit the fuse on a 1.6 million–pound bomb.
Looking even deeper into the incident, it became maddeningly clear
that the accident might very well have been avoided at any of a number of
different points. The night before the fateful launch, temperatures on the
central Florida coast dipped into the low twenties. Ice covered many parts
of the pad, and when drains were opened, they, too, froze and caused overflows. Winds spread the water still further, exacerbating the icing problem.
At launch, the air temperature stood at thirty-six degrees, more than fifteen degrees colder than any previous send-off. Still, management pressed
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forward with plans to send the flight on its way. Six times already, the mission had been delayed for one reason or another.
Officials of Morton Thiokol—makers of the srb—recommended on
the night of 27 January 1986 that the launch of sts-51l be scrubbed once
more due to their concerns over the weather’s impact on the structural integrity of its hardware. This was not a flip-of-the-coin close call, either. As
far back as July 1985, Morton Thiokol mechanical engineer Roger M. Boisjoly had expressed in a memo serious concerns over the design of the srbs.
More warning memos followed, with little to no effect. Boisjoly and Allan McDonald, Morton Thiokol’s liaison for the srb project at ksc, vehemently argued against launching due to the inclement weather conditions.
“I expressed deep concern about launching at low temperature,” Boisjoly
told the Rogers Commission. “At that point in time, I was asked to quantify my concerns and I said I couldn’t. I couldn’t quantify it. I had no data
to quantify it, but I did say I knew that it was away from goodness in the
current database.” Reliable data existed for launches that took place at or
above fifty-three degrees—anything else was a crapshoot.
Nineteen years and one day separated the Apollo 1 and Challenger tragedies, and “go fever” had helped doom both crews. During the Apollo program, the rush was to meet President John F. Kennedy’s mandate of “landing a man on the moon and returning him safely to the earth” by the end
of the 1960s. The successes of nasa’s Mercury and Gemini programs turned
out to be both blessing and curse, in that the momentum they created bore
down on the agency with an almost unstoppable force. There was no time
to stop and evaluate how things were going, because the moon was waiting.
During five years of shuttle flights leading up to the destruction of Challenger, a similar rush to the launch pad developed. This time, the problem was
not getting to the lunar surface and back. Instead, there was a schedule to
be kept. The shuttle flew nine times in 1985, with at least eleven more missions scheduled for 1986. There were commercial payloads to be launched
and repaired, and money to be made doing it. Indeed, the Rogers Commission found that “the relentless pressure to increase the flight rate” was a
major cause of the mishap.
Overnight, a harsh new climate took hold. Said Hauck, whose father,
Philip, was himself a navy man who survived the Japanese attack on Pearl
Harbor just eight months after the birth of his son:
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The Challenger explosion crushed all of us who worked in the astronaut office.
Beyond the unfathomable loss of our friends and the horrific pain inflicted on
their families, our own professional world was disintegrating. When would we
fly again? Would we fly again? It didn’t occur to me that this was an avoidable accident. Every bit of my experience at NASA since I arrived in mid-1978
bespoke professionalism and caution. I’d never seen a more dedicated group in
my aviation career. By this time, I had flown two missions on the shuttle, and
I always knew I was putting my life at risk when I launched. But deep down
inside, I knew NASA had the formula for success. I was wrong.
Compounding the problem was the intense scrutiny nasa was under following the accident—some of it justified and some of it entirely ignorant
and mean-spirited. One publication, the most vile of supermarket tabloids,
went so far as to fabricate a transcript of the Challenger crew’s last moments.
For nearly thirty years, the agency had been treated for the most part with
kid gloves. That was no longer the case. The gloves were now off. “I wasn’t
prepared for the public pillorying nasa received at the hands of the press,
Congress, and the public,” Hauck said. “It was as if they were jilted lovers.
We were all the bad guys. In some ways it reminded me of the atmosphere
surrounding my return from flying combat in Vietnam—being the object
of pent-up anger and frustration. Those were tough days.”
The future sts-26 commander was not alone in his concern for the future of the program. Serving as capsule communicator (CapCom) at the
time of the accident, it was Covey who had the haunting “Go with throttle up” exchange with Scobee moments before the orbiter broke up. After
catching a glimpse of the bulbous cloud of debris beginning to form on a
monitor to his left, Covey’s eyes widened and his jaw dropped, the very definition of a shocked expression. Just five months before, Covey had spent a
week in space as the pilot of sts-51i. This did not require the analysis of a
spaceflight veteran or expert controller. The pictures said it all: something
had just gone very, very wrong. The mood around Johnson Space Center
was unlike anything the agency had ever experienced, remembered Covey:
Everybody was reacting basically to two things. One was the fact that they had
lost a Space Shuttle and lost a crew, and two, the Rogers Commission was extremely critical, and in many cases rightfully so, about the way the decisionmaking processes and culture had evolved. So those two things together are hard
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for any institution to accept, because this was still largely a workforce that had
come through the Apollo era into the shuttle era, and had been immensely successful in dealing with the issues that had come through both those programs
to that point. So to be told that the culture was broken was hard to deal with,
and that’s because culture doesn’t change overnight. A lot of people didn’t believe
this was an accurate description of the situation and environment that existed
within the agency, particularly at the Johnson Space Center.
Covey flew before Challenger and after, and the difference was telling.
“The general difference was a loss of innocence,” Covey said. “We all knew
the risks associated with flying the shuttle, but when we lost Challenger,
we hadn’t really realized that risk in any way. There was more of a sense of,
‘Hey, the risk is real. We need to learn how to deal with that risk in a little
bit different way when we go and fly.’”
Lounge, who flew with Covey on sts-51i, went one step further in admitting, “I think we were pretty naïve before Challenger. We knew that it
was a complex system and there were a lot of ways it could fail. But it was
kind of academic, right? It was the typical fighter-pilot attitude, ‘It can’t
happen to me. It happens to those other guys, but it will never happen to
me.’ And then we saw that tragedy unfold on national television. Suddenly, it was a very real thing that could actually happen.”
Each member of what would become the sts-26 flight crew had a deeply
personal connection to most if not all of the Challenger astronauts. Hauck,
Covey, and Nelson were selected to the astronaut corps in 1978, and four of
their classmates—Scobee, McNair, Onizuka, and Resnik—were on board
Challenger when it broke up. Lounge and Hilmers joined the astronaut
corps two years later, along with Smith. Covey and Onizuka were in the
same test-pilot class, and Covey had also flown the chase plane for an early shuttle landing with McNair as his backseater. Nelson flew with Scobee
on sts-41c in April 1984.
Ironically, Nelson’s first spaceflight had been on board Challenger during
the sts-41c mission and his second, sts-61c, landed just twelve days before the accident. The orbiter that carried Nelson on his second flight was
Columbia, which would meet her own sad end seventeen years later. Unlike the four men who would one day be his sts-26 crewmates, Nelson had
never been an aviator in the navy or marines, or a pilot in the army or air
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force. He was an astronomer. That did not matter after Challenger. There
was little difference in how pilot astronauts and mission specialists handled
the loss. “You take those kinds of things at two levels,” Nelson said. “One
is the professional level—you hate to see the program fail like that. Then,
we’re all human beings, so at a personal level, we all mourned over the loss
of our friends. We had to deal with those loss issues in the same way that
everybody does when they lose someone in an accident. It was a terrible
loss. I still miss those guys.”
There might have been a more outspoken astronaut in nasa’s history than
Story Musgrave, but if there was, it was almost certainly behind closed doors
well out of earshot of the public. Musgrave flew twice before the loss of the
sts-51l crew, both times on board Challenger, and when he described the
agency as “schizophrenic” before the accident, he did so without flinching.
From top to bottom, from the highest branches of the United States government through the agency itself, Musgrave saw the accident as the result
of an “organizational failure” prior to the accident:
They had to kill someone. They weren’t going to wake up until they killed somebody, and that’s all there was to that. They thought they were creating a bus. It
was very difficult coming out of the huge success of project management in the
sixties. Kennedy said, “Go,” and we did it. We’ve won the race to the moon, let’s
all go home. So NASA was placed in the very difficult position of having to justify spaceflight. They became very defensive, and they wanted to become very
practical. The money’s coming from Congress. Wherever the money comes from,
NASA ’s going to try to keep those people happy.
Although the shuttle was the most complex machine ever constructed,
Musgrave remembered nasa telling Congress that the odds of an accident
were 1 in 100,000. In other words, he said, the shuttle would fly every day
for 273 years without anything of any substance going wrong. “That alone
is proof that they were out of touch with what they were doing,” Musgrave
insisted. “They got to believe their own message, and so they thought the
shuttle could not have an accident.”
And, of course, there was the decision to launch itself, the 800-pound
gorilla in the room. Details on what got nasa to that point would come
out in the subsequent investigation into the Challenger debacle, but launch-
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ing in inclement conditions was the most obvious causal effect, the tip of
the iceberg, if you will. “We knew about the cold weather,” Musgrave continued. “We had the plot of O-rings in cold weather. Micromanagement
caused the problem, because people from headquarters got involved in the
decision process. They never should have. That should have been left up to
launch control to make those decisions.”
It was only after the accident laid bare so many diverse issues that the
culture in and around nasa began to change. Musgrave flew twice before
the disaster and four times after—and in so doing, became the only person to venture into space on board all five shuttle orbiters. “One hundred
percent, the entire organization changed,” he said. “They had to wake up.
They woke up with Challenger and then they came to acknowledge what
they’d actually produced. It was just a total change at all levels.”
There were thousands of nasa and contractor employees across the country
who had nothing to do with the decision to launch Challenger. Still, they
felt the loss very, very deeply.
One such person was Tom Overton, who had worked at nasa for twenty years when Challenger went down. Growing up in Des Moines, Iowa,
in the 1950s, he watched in fascination as German rocket designer Wernher von Braun discussed the potential of spaceflight on Disney television
programs such as Man in Space, Man and the Moon, and Mars and Beyond.
Even back then, an abiding passion for spaceflight was taking hold.
Overton could not possibly have known then that he would one day lunch
with his hero, von Braun, during the heady days of Apollo. After spending
four years in California as a draftsman with Douglas Aircraft Company,
Overton was asked if he would be willing to move to Florida to work with
nasa in developing the Saturn s-ivb stage. The assignment was originally
planned to last eighteen months, but more than four decades later, he was
still living in Titusville, Florida, with his wife, the former Sharon Muehlenthaler, who also worked on the Apollo program for a couple of years as an
employee of ibm. By the last Apollo flight, Overton was a salaried engineer and helped manage the switch-over of the Vehicle Assembly Building (vab), launch pads, and Mobile Launcher Platform to accommodate
the Space Shuttle as well as construction of the Orbiter Processing Facility (opf ). His concentration was in the vab, where he worked on the lift-
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ing sling that attached to the shuttle and rotated it to the vertical position,
where it was then mated to the srb/External Tank stack.
If that wasn’t enough, for the first four flights of the Space Shuttle, Overton acted as a forward observer. The job meant that during launch preparations and the event itself, he was in a bunker maybe 2,500 feet or so from the
pad. He would eventually oversee scheduling the shuttle workflow through
the opfs and on to the launch pad. Almost from the day he started at nasa,
Overton also served as an escort for a wide range of guests who visited ksc
for tours, launches, and landings. That job brought him into contact with
celebrities and dignitaries such as aviation legend Charles Lindbergh, actor
Jimmy Stewart, pro football Hall of Famer Johnny Unitas, Jimmy Carter,
Hillary Clinton, George H. W. Bush, and Laura Bush.
Overton spent part of the morning of the disaster with Christa McAuliffe’s parents and members of her son Scott’s fourth-grade class. He was
standing next to Barbara R. Morgan, McAuliffe’s backup, at the turn basin
a stone’s throw from the vab and press site when the accident took place.
Overton, who missed seeing only a handful of shuttle launches in his forty-five-year career at nasa, knew immediately that there was no hope for
the crew:
My first comment was, “Oh, my God . . . we have lost them.” Barbara looked at
me and said, “What do you mean?” I said, “They are gone. We have lost them.”
Then, she realized what I was saying. I remember looking back at Christa McAuliffe’s mother and father, and they were like, “What happened here? Are we going to see the parachutes pretty soon?” It was like they were expecting NASA to
take care of every contingency and that somehow they would come through this
thing safe and sound. I’ll be honest with you. I absolutely did not even sleep
that night. I was tossing and turning and feeling like, “Did we contribute to
this? How did this happen? Am I a murderer?” Weird things go through your
mind. It was very, very traumatic. I had gone through something similar with
the Apollo 1 fire, but I was little bit more removed from that. When you have
family right there staring up at it and it blows up in front of you, it was actually more traumatic for me than the Columbia landing because you see it right
there in front of your eyes.
Once the shock and depression wore off, Overton felt a certain consensus taking shape within the agency. First was the need to identify, exactly,
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went wrong. Once that happened, whatever went wrong needed to be fixed.
Within a week to ten days, the focus landed primarily on recovered pieces of the srb that had a hole burned in the side. Remarkably, a manifest
was built for a Return to Flight mission within just six months of the accident. Then, the process lengthened to a year . . . then fourteen months . . .
then two years and counting. That wasn’t necessarily a bad thing, according to Overton. “We started saying, ‘I hope these guys that are designing
this thing not only fix this, but they fix everything that could possibly go
wrong. We do not ever, ever want to experience anything like this again,’”
he said. “In fact, that is kind of what happened. We had one major problem, and we fixed ten things since we had the time.”
This is how much the climate in the nasa community changed in the
aftermath of Challenger: Prior to the mishap, record processing time for a
vehicle was twenty-five days, from landing to rollout to the launch pad in
preparation for the next flight. Afterward, it went to ninety days. In the
last stages of the Space Shuttle program, it took approximately 120 days to
roll an orbiter in and out the doors of the opf—not due to a reduction of
manpower, necessarily, but due to the work involved in getting the spacecraft qualified for spaceflight.
Before the loss of his friends on board Challenger, Hauck had been deep
in training for sts-61f, his second flight as commander, with Lounge and
Hilmers his mission specialists and Roy D. Bridges his pilot. The risky mission’s primary goal was to launch the Ulysses interplanetary probe from the
shuttle’s payload bay by means of the thin-skinned, pressure-stabilized upper-stage Centaur rocket. To make the ride uphill, plans called for the shuttle’s three main engines to be throttled up to an unprecedented 109 percent of rated thrust.
Consider the implications if the flight had been somehow aborted, forcing it to make a return-to-launch-site or transatlantic emergency landing.
The shuttle would have had a cargo bay full of the Centaur’s liquid oxygen
and liquid hydrogen, which in turn meant that it would have to be dumped
in the midst of the crisis. After landing, any leftovers would continue to be
pumped out either side of the spacecraft. To make matters even more interesting, a second Shuttle-Centaur mission (sts-61g), led by David M. Walker,
would have been launched just four days later to head the Galileo probe to
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4. sts-26 commander Rick Hauck. Courtesy nasa, via nasaSpaceflight.com l2 Forum.

Jupiter. It was, at the very best, a touchy proposition, so much so that John
W. Young, the Apollo 16 moonwalker who served at the time as the chief of
the astronaut office, dubbed both sts-61f and 61g as “Death Star” missions.
So dire was the situation that after one frustrating meeting in early January 1986, Hauck said that he told his crew, “nasa is doing business different from the way it has in the past. Safety is being compromised, and if
any of you want to take yourself off this flight, I will support you.” Just a
few weeks before the launch of Challenger, and with the benefit of hindsight, Hauck’s move can very clearly be viewed as a chilling reminder of
the culture in place in and around nasa. “Of any mission, I think that was
probably the most frightening one,” Hilmers admitted. “If any accident
was going to happen, that was one that was waiting to be set up. It was after Challenger that we realized, ‘Man, what were we thinking to try to do
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that mission?’” Yet to take Hauck up on his offer and back out was simply
unthinkable. “It was a rhetorical question because he knew that no one was
going to back out,” Hilmers continued. “You say you’re going to do something, so you do it. I think all of us would probably rather have died than
back out.”
The Shuttle-Centaur project was scrapped almost immediately after the
accident, but Hauck, Lounge, and Hilmers weren’t left in the lurch for long.
Hauck was told in the summer of 1986 by Truly and George W. S. Abbey, the
pragmatic director of the flight crew operations directorate, that he would
have command of the first post-Challenger mission. Lounge and Hilmers
were all but givens for the crew, and Hauck remembers Abbey asking for
his input on a pilot. Bridges had moved into command of a test-flight wing
at Edwards Air Force Base, and because Covey had worked with the proposed flight as its ascent CapCom, he seemed a good choice to fill the slot.
Although Nelson had taken a leave from nasa to move to the University
of Washington, he rounded out the crew. And through it all, none of them
could say anything for a good six months or so. In the interim Hauck was
temporarily transferred to Washington dc to serve as nasa’s associate administrator for external relations.
nasa administrator James C. Fletcher wanted someone with flight experience on the shuttle, with credibility beyond that of a mere political appointee, to help put out fires in a number of different areas. Hauck seemed
a good fit for the role, but it was clear he would rather fly the shuttle than
fly a desk. “After Dr. Fletcher met with the astronaut office as a group, his
aide asked me if I would meet with him at his motel room,” Hauck recalled.
“That’s where I first met him face to face, and that’s where he asked me if
I would come up and do this. I told him that I would hate to give up my
opportunity to fly and that I hoped he would permit me to do that. He
said he would.” Rather than the two years originally proposed by Fletcher,
Hauck got an assignment that lasted about five months.
The fact that Covey was the first to fly two missions as a shuttle pilot,
rather than one in the right seat before moving up to command of a flight,
did not seem to matter to the graduate of the United States Air Force Academy. Covey was the last member of his class to fly. After that, he could deal
with just about anything. He was not being singled out as a flier who needed the practice; it was simply the way the chips fell.
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After Challenger, the remaining shuttle fleet was grounded, so Nelson
headed to the astronomy department at the University of Washington in
Seattle. “I’m a kind of restless guy and don’t like sitting around not doing
much,” he commented. “So I decided that I would go off and do some science, just to stay busy.”
Before he left, Nelson got the ball rolling on a formal family support
plan that outlined how nasa looked after the families of astronauts during a mission—as well as what to do in the event of a Challenger-like disaster. “It’s still being used,” Nelson said. “It’s expensive. It costs nasa money,
but it seems like if you’re going to spend half a billion dollars launching the
Space Shuttle, you ought to do something for the crew’s family.” Shortly
after taking part in a practice countdown in December 1986, Nelson got a
call naming him to the next flight. He remembers it as being “completely
out of the blue.”
The crew of sts-26 was officially announced on 9 January 1987, and the
news was met with consternation, if not an outright fury, in some corners
of the astronaut office. Certainly, some of the sentiment could probably be
traced back to jealousies that are inherent in any such highly competitive
atmosphere. The astronaut office had always teemed with the fighter-jock
mentality of always—always—wanting to be first. That kind of almost pathological fire dated all the way back to the earliest days of America’s manned
spaceflight program, and it continued to exist throughout the final days
of the shuttle program. Alan B. Shepard Jr. made the country’s first suborbital hop into space, leaving six disappointed astronauts in his wake. After
that came nasa’s first orbital flight . . . then the space agency’s first Gemini
flight . . . first spacewalk . . . and, a few years later, the ultimate plum—the
first moonwalk. Even after it was determined that Apollo 11 would make the
first moon landing attempt, the issue of who would be first out of the lunar module Eagle was not settled until after Buzz Aldrin made a well-documented run at the assignment.
There had always been a certain sense of frustration with the crew selection process itself. Was it based on nothing more than a flip of the coin?
Politics? Schmoozing the right people? Surely, it did not come down to ability alone, did it? Maybe, maybe not. Astronaut Mike Mullane insisted years
later the factors at work were “the fierce competiveness that is in the dna
of most military pilots (and backseaters!) and the insane secrecy surround-
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ing astronaut crew selection.” He went on to elaborate: “Had our management been open about that process, it would have gone a long way toward
mitigating our discontent at not being selected for a particular mission. In
spite of our competitiveness, we were all mature enough to understand we
can’t all be first. But the void left by management’s secrecy resulted in speculations that office politics, favoritism, etc., were key factors in the crew selection. That speculation made it hard to swallow being a runner-up.”
Mullane admitted in his 2006 book Riding Rockets: The Outrageous Tales
of a Space Shuttle Astronaut that some in the astronaut office were “livid”
over Nelson’s selection, in particular:
While Pinky was well liked, he had taken a sabbatical to the University of Washington after Challenger. The rest of us had stuck around to do the dog work
and be brutalized by [John] Young in the process. In our minds Pinky hadn’t
paid the dues to have received such a prize as the first post-Challenger mission.
It was also a sore point that his last mission had been the flight prior to Challenger, so he had the additional plum of having back-to-back missions. Norm
Thagard was certain Abbey had picked Nelson just to show the rest of us how
unfair and capricious he could be.
There were basically two schools of thought when it came to Abbey—
one camp loved him and the other absolutely did not. James D. Wetherbee—a man who commanded five shuttle missions, the most in the history of the program—was wholly insistent that Abbey was a driving force
in saving nasa following the Challenger mishap. “He was taking such critical and great actions after the Challenger accident,” Wetherbee began. “I
learned and I watched him, and that helped me seventeen years later after
Columbia. I saw the way he recovered that organization not only immediately after the accident, taking the right actions, doing the right things, but
then over the many years after that.”
Asked about the criticism leveled at Abbey, Wetherbee responded with
a still more impassioned defense of his mentor:
The guy was phenomenal. He was unbelievably valuable to human spaceflight.
His principles were so high, with his wisdom, if you didn’t understand that, I
suspect it’s a human tendency to react and think that he was wrong. Everything
George did was to help human spaceflight be successful, and those who didn’t
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understand that or misunderstood George, I don’t spend a lot of time worrying about them because they just flat didn’t get it in my opinion. George cared
deeply about people. I think that was something a lot of people didn’t understand, was how much he did care about people and families. I saw this behind
the scenes. I was working with him for many, many years as his deputy and
saw the kinds of things he did quietly, with no thought of wanting the publicity, the thanks or the rewards. He just did it quietly to take care of people because it was the right thing to do.
For his part, Nelson said that whatever ill sentiment that might have existed toward him was not overt. “I’m sure there were rumblings about it
and people trying to understand why I was George’s pet or whatever,” he
admitted. “It wasn’t a tense or stressful situation. My rationalization is that
I was already trained up and that I was an eva expert, which was the one
thing they were missing on that crew. I’m sure everyone was disappointed
not to be on that crew, but I never felt like anyone held me accountable
or was mad at me for it.” With two spacewalks already to Nelson’s credit,
both he and Lounge trained for any contingency evas that might be needed during their upcoming flight. None were.
As it was, sts-26 was dubbed in some corners as the “Quiche Mission”
because of what some perceived as a relatively sparse flight plan. It nevertheless received intense interest from the media because, by gosh, these
were superheroes who calmly and fearlessly faced down danger. The only
things missing were their costumes and capes. Artists painted pictures. The
New York Times did an entire insert on the flight, while cbs News anchor
Dan Rather did interviews for the program 48 Hours. President Ronald
Reagan addressed nasa employees on 22 September 1988, one week before the flight. “I still look back at that,” Covey said. “I look at the words
he said, and it was extraordinary. Presidents coming to jsc just didn’t ever
happen, and he’d come for that. . . . He’s coming back basically to get the
troops fired up and to show the support of the nation and his support for
the things they’ve been doing.”
There were many practical perks to being a prime crew for so long. “You
get everything,” Covey continued. “When we wanted to go fly the Shuttle
Training Aircraft on these days and these times, yes, we got it. We want the
simulator, we got it. We want to go do this, yes, we got it. So we got every-
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thing we wanted. The other astronauts suffer from that, to a large degree.
They don’t get priority. Then, the next crew is only a month or so behind
you, and so they’re only prime crew for a month. We were prime crew for
eighteen months, two years or something. It was ridiculous.”
Others in the astronaut corps noticed the ruckus being raised over the
Return to Flight mission and teased the sts-26 crew about it. During a reception in honor of Apollo-era astronauts, Mullane and sts-27 crewmate
William M. Shepherd mocked the crew by inhaling helium and then introducing themselves to the guests of honor, saying, “Hi there, I’m Rick
Hauck, commander of sts-26. Would you like my autograph?” Hauck and
Covey were introduced at another formal affair in rock star–like fashion,
complete with spotlights and a smoke machine. Following a meeting between the two crews the next day, sts-27 commander Robert L. “Hoot”
Gibson was asked if he had anything to discuss. At the prompt, Mullane
and Shepherd set off fire extinguishers, while Jerry Ross cued the song “I’m
Proud to Be an American” as Gibson and pilot Guy S. Gardner rose dramatically from their seats wearing clip-on bowties.
Years later, Hilmers recalled such attention:
I knew that other members of the astronaut office probably were a little bit—I
don’t know if they didn’t like it or whatever, but we had a lot of what I thought
was good-natured fun poked at us. That was fine with me. I didn’t have any
problem with it. I tried not to make a big deal out of what I was doing. What
I wanted to do was try to be the best crew member I possibly could be. The rest
of it was just kind of stuff I had to do, as far as publicity, press conferences and
things like that. There probably was more attention placed on us than there
should have been. The next mission, STS -27, was a secret Department of Defense mission. From that standpoint and also being the second one after Challenger, I think that they felt like they were playing second fiddle, whereas they
had a very important mission to do as well. That was kind of unfortunate. I
don’t know what I could have done differently to tone down the publicity or to
damp down any resentment that might have been there from other astronauts.
Office politics aside, it would take nearly twenty-one more months following the crew announcement for nasa to fly again. Truly oversaw the
Return to Flight program, and he gave the upcoming flight’s commander
an open invitation to sit in on meetings throughout the comeback process.
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5. Gag crew photos were a nasa tradition dating back decades. Here, the astronauts of sts-26 pose
in their finest Wild Wild West attire during a trip to New Orleans. Courtesy David Hilmers.

Hauck served mainly as an observer, but he nevertheless was encouraged to
express his thoughts on how things were going. He spoke right up during a
meeting in which an upcoming srb test was being discussed. “There were
some people that did not want to do the test, because they were afraid that
if it blew up, that it could be the end of the program,” Hauck said. “I remember saying, ‘I’d rather have it blow up on the test stand than with me
sitting on it.’ In fact, the test did go forward.”
sts-26 would forever be linked to Challenger—its mission patch honored
the crew’s fallen colleagues with seven stars in the shape of the Big Dipper. It also featured the red vector symbol from the nasa “meatball” logo,
indicating a desire to build on the agency’s traditional strengths, as well as
a sunrise representing its new beginnings. The symbolism notwithstanding, the crew looked forward to getting on with the business of manned
spaceflight. “Our biggest fear was not about launching,” Lounge said. “It
was about not launching. We really wanted to finally get off the ground.”
Hauck tried to soothe his family’s fears by telling them that sts-26 would
be the safest mission nasa had ever launched. Hauck felt the agency knew
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most everything that was to be known about the vehicle, and from what he
observed, no stone was being left unturned while digging into the smallest
detail of every system of the spacecraft. Still, he could not bring himself to
guarantee that he was coming home. As hard as hundreds of thousands of
people could try, the shuttle was never, ever going to be completely safe.
Meanwhile, Discovery bounced back and forth like a ping-pong ball following the loss of its sister craft. Between April and October of 1986, the
orbiter was moved between the vab and opf no fewer than seven times.
She was powered down in February 1987 and did not reenergize again for
nearly six months. Officially designated ov-103, the craft moved back into
opf bay 1 on 30 October 1987, after which workers made more than two
hundred modifications and outfitted its payload bay for the Tracking and
Data Relay Satellite that would be released during the flight of sts-26. Finally, Discovery was rolled to the vab on 21 June 1988 for mating to its srb/
External Tank stack in preparation for the flight. Thirteen days later, on
Independence Day in America, the craft at long last made its way to the
launch pad. Not since August 1985—when she flew Covey, Lounge, and
the rest of the sts-51i crew—had Discovery been in space.
Once launch day for sts-26 finally did arrive on 29 September 1988, for
all the quiet professionalism they had shown in the nearly three years since
Challenger, it would have been nearly impossible for the flight’s astronauts
not to pause for even a moment of reflection. Hilmers waited on the launch
platform gantry as the rest of his crewmates boarded Discovery, which allowed him time to consider the dichotomy of the situation. “It was a beautiful day, and I remember watching the birds go by and just looking out at
the tranquil scene,” Hilmers said. “It’s always kind of amazing to me that in
just an hour or two after getting in, this would be one big blast zone. This
peaceful scene turning into all the fire and smoke was always kind of a big
contrast in my mind.” Once he settled into place on the flight deck, Hilmers had even more time to think. He reviewed his responsibilities during
the launch phase, how it would all take place—and yes, about what could
happen:
I don’t think it’s a sense of fear. I think it’s more of a sense of respect for what
could go on and the fact that for quite a bit of that launch time, there’s not
much that you can do to change anything, particularly during the first couple
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of minutes. Maybe I went back a little bit and thought in my mind about the
changes that had been made, trying to give myself some reassurance that we really thought of everything. Of course, you think of your own mortality, too, and
those that are waiting for you. Also, there’s a realization that there’s millions of
people watching and praying for us. You could sense them.
Covey dealt with the dangers of aviation in general and spaceflight in
particular long before he got to the launch pad that morning. That was the
way it was supposed to work, because if he had not reconciled himself with
those kinds of doubts, his shaking knees would not have carried him to the
pad. Covey put it this way:
If you’re going to do something that’s dangerous, then you have already rationalized the danger to something that you can accept, and you feel confident in
your ability to respond to those things to keep something bad from becoming
worse. If you didn’t feel that, then you would never go to the launch pad. You’d
be too scared, because it’s frightening enough. So we had long gone through this
mantra, and believed it, that this was the safest shuttle flight that’s ever going
to fly. So, my recollection is, as with every launch, I’m more worried about doing something that makes me or the crew look bad than I am about the absolute dangers we’re facing. You know, it’s one of those things. I can die, okay, but
I don’t want to screw up and then die.
On Hilmers’s first flight, sts-51j in October 1985, the crew had worn
blue jumpsuits that today seem antiquated at best. When he began to feel
uncomfortable, Hilmers simply undid his safety restraints and sat up on
the back of the seat. Once it was time to fly, he scooted down and strapped
himself back in. That was not possible in these new bright-orange partial
pressure suits.
Some shuttle crews liked to keep the mood light while waiting out the
countdown, while others were all business. sts-26 tended to be more serious, if for no other reason than the sheer volume of all that was riding on
the flight. Covey, though, did not seem to be letting anything weigh him
down—no, not Covey, who actually took a quick nap right before systems
checks started really kicking in. “I don’t think I’ve been on a flight where I
didn’t go to sleep on the launch pad for some period of time,” Covey said.
“It may be five minutes, ten minutes, but you have to relax. I don’t miss
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anything critical. They talk to me, I wake up. But I know that I can sleep on
the launch pad, and I attribute that to the fact that it is such a high-adrenaline type of thing that if you really can relax, then your body just kind of
goes really quick.”
Down on the mid-deck, Nelson was not asleep—instead, he was by himself with nothing to do. He had one instrument to monitor, a basic altimeter. His only assigned job was one he absolutely, positively did not want to
perform: if the launch had been somehow aborted and the crew had to bail
out, it would have been up to Nelson to blow the hatch, deploy an escape
pole that had been added since Challenger, and then help everyone out the
door. Given the alternative, he was just fine sitting there, patiently waiting.
After a delay of one hour and thirty-eight minutes due to the suit repairs
and the upper-level wind conditions, sts-26 launched at precisely 11:37 a.m.
Eastern Daylight Time, two years, eight months, twenty-three hours, and
fifty-nine minutes after Challenger left the very same pad. The flight was
absolutely problem-free for all of seven to ten seconds, at which point an
alert message popped up on a computer screen. Hauck described the situation as “not an immediate problem, but anything abnormal that soon after
liftoff elevated my heart rate.” The alert read “Fuel Cell pH,” meaning that
the acid/base ratio in one of the three power plants that generated Discovery’s electricity was slightly out of balance. It soon corrected itself and mission control told the crew not to worry about it.
On a flight deck that was already thousands of feet up and climbing, there
was no series of blaring alarms sounding in the cabin. But even in the midst
of the frenzied launch phase, it did not take much for Hauck or anyone else
on board to spot the alert message. “Believe me,” Hauck said rather wryly.
“Anything that shows up anywhere that you are not expecting—you notice!”
Added Hilmers, “The first kind of thought was, ‘Oh, my goodness, what’s
going on? Are we going to have another Challenger-type problem?’ I remember how difficult it was to even get the checklist out and then secondly, being
able to read it with all the vibration that was going on.” Yet another problem
took place a couple minutes into the flight when the flash evaporator subsystem failed due to some frozen coolant. Although that malfunction led to
warm cabin temperatures in the mid-eighties for the first couple of days of
the flight, neither glitch was life-threatening. It was nothing like Challenger.
Hauck once flew off the deck of the uss Enterprise with fellow naval avi-
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ator John O. Creighton, who now served as the ascent CapCom for sts-26.
When Creighton announced that Discovery was about to throttle up from
65 to 104 percent of main-engine thrust, Hauck replied with a quick “Roger, go” seventy-six seconds into the flight. Most every Space Shuttle commander before and most afterward replied, “Roger, go with throttle up.”
Those had been Scobee’s last discernible words, but Hauck would later insist his shortened reply had nothing to do with the Challenger tragedy. On
the flip side of that coin, Covey would remember his fallen comrades each
and every time the call was made on subsequent flights. “I go back to Challenger every time I hear ‘go with throttle up,’” he remarked. “Certainly, we
were very conscious of passing that point during the ascent of sts-26. We
didn’t say anything, but we certainly all were thinking about it.”
Exactly 124.8 seconds after liftoff, and with Discovery traveling 4,127 feet
per second at an altitude of 151,816 feet, the twin srbs were freed from the
sides of the External Tank. “srb Sep” provided a momentary relief as the
mission punched through the Challenger threshold, but there was still plenty of time for things to go very seriously wrong. “Up until the Challenger
accident, the acknowledged highest-risk components in the Space Shuttle
were the Space Shuttle main engines,” Hauck said. “They’re so complex, so
much energy being generated, such tight tolerances. Yes, I was glad when
we got off the srbs, but we still had over six minutes of Space Shuttle main
engine operation that had always been acknowledged as one of the bigger
risks.” Seated right behind Covey during the ascent, Lounge was keeping
track of critical launch events on a kneeboard. He would keep the checklist page as a memento, a tangible reminder of his one launch that seemed
to take forever:
The launch off the launch pad and into orbit was, most nominally, an eightand-a-half-minute event, where the engines are accelerating faster and faster and
faster. My first flight, that went by in just a blur—the solids ignited and then,
suddenly, we’re in space. After the Challenger accident and all the training we
did and understanding what really could go wrong, the next time I launched
on 26, that eight and a half minutes seemed like it took about an hour. Every
second, every incremental Mach number, just slowly crept by. My third flight,
which was a couple years later on STS -35, that eight and a half minutes seemed
like eight and a half minutes.
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One of the last items on Lounge’s launch checklist was main engine cutoff (meco), which took place 513.42 seconds into the flight. Discovery was
thundering along more than sixty-eight miles up at nearly five miles per second—or a little more than 17,639 mph. Seventeen seconds later, the External
Tank separated. sts-26 had arrived, safe and sound, in space. When Hilmers asked Hauck for permission to celebrate, it was granted—for all of twenty seconds or so. “We just let off these big whoops, cries of relief,” Hilmers
said. “We just kind of really let it out at that moment. I had this feeling of,
‘I made it. We did it.’ Even though the mission wasn’t over, even though we
had a whole bunch to do, we succeeded in one of our big objectives.”
While each man had differing responsibilities, each would grant that the
basic mission of sts-26 was relatively simple—it was a test flight in which
the most important goal was to launch, fly, and return safely. Officially, the
flight’s primary payload was the five-thousand-pound nasa Tracking and
Data Relay Satellite-3 (tdrs-3), designed to enhance the agency’s communications between the ground and orbiting spacecraft. A little more than
six hours into the flight, before even the first sleep cycle, tdrs-3 was deployed by Lounge with Hilmers’s assistance. If the mood inside Discovery
lightened after reaching orbit, it loosened even more after the satellite was
released into space. After all that had happened since Challenger, after everything that America’s human spaceflight program had been through, for
all the changes that had been made, no one could have faulted the sts-26
crew for letting its hair down, so to speak, and relaxing a little bit.
The good humor was personified in the wake-up calls made by comedian
Robin Williams, who mimicked a signature line from his recently released
movie Good Morning, Vietnam by bellowing instead, “Goooooooood morning, Discovery!!!” Hauck wasn’t expecting the celebrity to be involved, and
he would later wind up with a tape of Williams’s outtakes while recording
the messages. They were even funnier, if more than likely somewhat R-rated. There were also wake-up calls parodying the theme song from the television show Green Acres as well as the Beach Boys; finally, just before beginning preparations for its de-orbit burn and reentry, the crew decked itself
out in Hawaiian shirts nearly as loud as the launch had been.
After donning the shirts, shorts, and sunglasses, Hilmers took to “swimming” through the weightlessness of the mid-deck, while Covey “surfed”
on Nelson’s back. In the midst of the levity, though, there was a determined
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6. The shirts brought to orbit by the crew of sts-26 were loud and proud, and they were in honor of
workers in the Orbiter Processing Facility. Commander Rick Hauck is in the middle, and clockwise
from bottom right are pilot Dick Covey, Mike Lounge, Dave Hilmers, and George “Pinky” Nelson.
Courtesy nasa, via nasaSpaceflight.com l2 Forum.

intent. Return to Flight had been a project entailing far more than just the
five men on orbit at long last. Dick Truly helped get nasa on its feet again,
and so had William P. Rogers, Roger Boisjoly, Tom Overton, Joe Kerwin,
Mike Mullane, Story Musgrave, and thousands of others. The outlandish
attire worn by the sts-26 crew honored workers in the opf who had celebrated their casual-dress days with what they called their “Loud and Proud”
shirts. “Spaceflight is serious business,” Covey said. “Return to Flight was
even more serious. But, in the end, there were a whole lot of people who
were devoting their life and their efforts to safely return us to flight. There’s
different ways you can recognize that. A lot of those things were important to do to get past the idea, ‘You can’t go to space now and enjoy it.’ We
could.”
Even a rough-and-tough career naval aviator like Hauck knew that it was
vital to let off a little steam. He ended up keeping his loud-and-proud shirt
as a reminder of the flight, just like Lounge’s checklist. “I think psychologically, human beings need to get some relief from tension,” Hauck began.
“You’ve got to have fun, but you have got to earn your fun and earning your
fun means getting the primary objectives completed. You don’t want to be
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perceived as screwing around and then wind up screwing up your primary
objectives. That would be worse than death.”
The flight would not have been complete without some sort of tribute
to the Challenger crew, and Hilmers went to Hauck with the idea. Rather
than ad-libbing a few remarks on the spur of the moment, Hilmers put a
few thoughts to paper before the flight. Each crew member worked with
him on the script, and on the fourth and final day of the flight, they honored their friends and co-workers. With a camera pointed out one of Discovery’s window at the earth below, Hilmers began: “We’d like to take just a
few moments today to share with you some of the sights that we’ve been so
privileged to view over the past several days. As we watch along with you,
many emotions well up in our hearts—joy, for America’s return to space;
gratitude, for our nation’s support through difficult times; thanksgiving, for
the safety of our crew; reverence, for those whose sacrifice made our journey possible.”
Lounge then took over: “Gazing outside, we can understand why mankind has looked towards the heavens with awe and wonder since the dawn
of human existence. We can comprehend why our countrymen have been
driven to explore the vast expanse of space. And we are convinced that this
is the road to the future—the road that Americans must travel if we are to
maintain the dream of our constitution, to ‘secure the blessings of liberty
to ourselves and our posterity.’”
Covey was next: “As we, the crew of Discovery, witness this earthly splendor from America’s spacecraft, less than two hundred miles separates us from
the remainder of mankind. In a fraction of a second, our words reach your
ears. But lest we ever forget that these few miles represent a great gulf, that
to ascend to this seemingly tranquil sea will always be fraught with danger,
let us remember the Challenger crew whose voyage was so tragically short.
With them, we shared a common purpose. With them, we shared a common goal.”
Nelson spoke next: “At this moment, our place in the heavens makes
us feel closer to them than ever before. Those on the Challenger who had
flown before and seen these sights, they would know the meaning of our
thoughts. Those who had gone to view them for the first time, they would
know why we’ve set forth. They were our fellow sojourners. They were our
friends.”

Buy the Book

Back in the Game

| 27

Finally, Hauck concluded the brief memorial: “Today, up here where
the blue sky turns to black, we can say at long last to Dick, Mike, Judy, to
Ron and El, and to Christa and Greg, ‘Dear friends, we have resumed the
journey that we promised to continue for you. Dear friends, your loss has
meant that we could confidently begin anew. Dear friends, your spirit and
your dream are still alive in our hearts.’”
Covey, Hilmers, and Lounge all returned to space on subsequent shuttle missions, but Hauck and Nelson would never again “explore the vast
expanse of space,” giving them even more reason to pause and soak everything in.
At age forty-seven, Hauck had already been on three “wonderful” flights
and he simply was not looking forward to getting back in line for another
two-year training cycle. He would savor every moment possible while on
orbit. “I loved looking out the window,” Hauck admitted. “I loved floating.
I loved that camaraderie, and I knew that I would miss it. But all things
have to come to an end someday.” During a post-flight press conference,
Hauck was asked about the possibility of retirement, leaving him really no
other choice than to go ahead and make the announcement. The next day,
host Jane Pauley asked him on nbc’s Today show about his decision not to
fly again. “We were on all the talk shows,” Hauck remembered. “I remember Jane Pauley said, ‘I hear that you’ve decided you’re going to be looking
for a job, Captain Hauck.’ I thought, ‘Isn’t that wonderful to be able to tell
however many viewers there are on national tv that I’m on the job market?’ You can’t get better advertising than that.”
When asked if knowing he was more than likely not going to fly again
had an impact on his experience of sts-26, Nelson wavered:
That’s a good question. My first response would be I don’t think so, but thinking back on it, maybe it did. I tried to pay particular attention to things during the flight. One of the things I learned from Story Musgrave was to make a
checklist, a list of things you wanted to notice, to try and look out for, just to
maximize the personal experience of being in space. So I had a really nice list of
that kind of thing. Whether I did it because it was going to be my last flight or
whether I just really liked the idea from Story, it was probably a mixture of those.
Hauck brought Discovery to a stop on runway 17 at Edwards Air Force
Base in California on 3 October 1988, four days, one hour, and eleven sec-
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onds after she had left Earth. After hauling an American flag with them
out of the spacecraft, the crew was surprised to be met at the bottom of the
steps by George H. W. Bush, then just a month away from being elected
president of the United States.
The astronauts of sts-26 were back home again, having safely returned
from a journey that put nasa right back where it belonged. In space.
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